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[ft** 1 1 flUB "T«fc ± 5 fcSVMC&frS tufc, 
lOODDNAEWfc, (c) f^fbW^^ 3 -^ 

i-sDNABMt* (a) 3HWB-iwafc38v^a«^r 

[ft** 2 ] JWB^ft < * fc 1 . 5 k b 0>«ft^ « 

lBttCM*fettCK3iy^y*- **tf, f&**isa« 

[MM 3] IWM^fcfcl- 5kbo«*#,# 

«tBttCiz*fc(*CK^v/Ny9— «r*tf. ft**lE 

[it**4 ] k=kb — »flatr*3v^x»*^"5rtB3S:-^— ^ 

[ft** 5 ] S^B - !||BlftH:a3^r»R "TIBft v-* 

-ae*^ ^v^f— awt^u-cva* ft** 

[ft**6] ttlB (b) ODNAEW#, 

o 

[ft**7] M*fcli/c>f^ha^CM4fcliC k 

1. 9kbH«S, ft**liE«<^^-<> 

[ft* * 8 ] & itfctt* Kj^hv^tDCn mttZC jc 

2. okb^m «*aiiB«o^*-. 

W#*llB«W)^*- 
[ft**l 1] StrflS (b) ODNAEBW*. t 
^n^y ^|SK^-<y4:3LV=a— K"f"5^ it**liBS 

[ft**l 2] «na (b) ODNAE^, ^9** 

7 3,K ?-*\ Sfcttt^^**©^^^*^ 

[ft**l 3] Stria (b) cDDNAffiW. 

[ft** i4] «na ( b ) cod n Af&t&> 

^CKM^X^^-Kt^ ft**lE«<Z> 

[st**i s] we (c) ©dnaejw** -r^*- 



[i*sie] stria (c) ©dnae«#, il- 

2, IL-4, IL-7, IL-12, IL-13.G 
M- C S F *fctt-f l/9~y^ xx yy StjiV^— K1~5 
rfc«r#»4:-t-5, ft**l 5l5«^^^-o 

s^-^-ae^pe*** w**iia«<^^-° 

[ft** 18] ( a ) ft** 1 ^-SrStt 

B-nusteWA-r «xat, (b) itessstfc*^ 

XSfc**tf* in vitr o ^M4B -ttliSfcfcV^ 

[fg$£l 9] J&tBXg (b) w** 
1 8Et©*». 

[!IM2 0] SttEXg (a) #b5^7s^^a 
yfctOStllSSftS, 111**1 8 *fcttl9E«^* 

& 

x ^v^ 3 y, DEAEf^F7^ Sfcttuhn 
^^aC*<l»i-J:9*KS^*- ft**2 0l5HS 

[ft**2 2] aRJBfcbr5 37;n/-/l«, G4 

[n**2 3] sn«jii»**.fcj:6i»*aiE«^ 

1 8Ef^*feo 

[ft** 2 4] rtHttV H T'n^^ 

[W**2 5] «ttB-M^*5it6^g^n^y V 

[ft**2 6] ■ttB-HUS*. B-«nSttfiiL«!*PI 

r B-»iBtty^iiiB»*fcri^?x^iiBia«»iB 

-e&s> ft** 2 5iB«<z>#Jffl. 
[M**2 7] '-^ b^^^M-e-a 

**2 5E«<0*Jffl. 
[ft** 2 8] HM*feB !7 ^ ^ y& 

a©fc»«!>jBttB-i»iafcS8|t*, »**iiEa©^ 

[ft** 2 9] ftflE^n^y X— b*>f 
** 1 E^^^^ *-&£MSttB 
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»#JSlE«©^ «ttB-*ilfitt£ft£ 

mmotmtzwsi] 

[0 0 0 1] 

w<9 9-b, «ttB-*eift{c*5(t*ft«^o^!;y 

[000 2] 

P^U ^(04^4 ;*-*>f ^(idiotype)^ JMPftRStlK 
-To 47*4*9471. a. 5$&ffiKJ&*R3IH" 
7\*, ^$x\zy?*>imrt-Z1tib<D^»&9&Rt 

isX&m-r&tcM^ GM-csF^is^sttrv^a 

(Nature 362, 755-758, 1993) 0 GM-CSFIt 
fc^n-si/^U St^SeS^ in v i t r 
[0 0 0 3] 
[0 0 04] 

perablyJftiSl^VMCie-frSftfc, (a) 

fcttC k^/nvIJ— Srtf«T?-&tP*N *>SV^**L, 
Tl^S/K *>*VM*&tN 'J>t£<h*>l. 5kbO*K 
(b) ft«E^n^9 y*fcte*©— ffloHy>f vSr 
rcy=i-Ki-S / >*< ifclOWDNABat, (c) 
1M h*>rvSr^y=»— Ki"SDNAE?Bi:, (d) ^ 

HK**^*^* 3 ^ (integration) fcSgV* 

-t£<fc9OTSii£ns, JWB-MBlcmvtWWfBft 
^-#-t£'>&< W4B-»lfifc:fcttSft 

[00 0 5] 



So t£*0&fff, -r*bfe±B-e9l»*ttfc Nature 36 
2, 755-758, 1993©S:«t^»**b"CV^5**OftflflCtt 

3:^5/3 VflHC in v i t r oTM*, 

ttB -*mfifce»»*&**u - 0>swiiart-e*5M s R* 

[0 00 6] iW&W©^ ^-fp»<Ofc»OH*&ttR 
fi, DE 4 4 0 6 5 1 2fcC«Sft-CV^*M>* 

<D\zGR-?b&o DE 4 4 0 6 5 12fcE*S*lt 
^yyy^U SttB-»ttK«$r*i-5S# 

© ? ^ ^a^fc » ic r (Dfim^mm s ixfcBi* b - 

IIBISftfl^-fSi:^ 5 DE 4 4 

0 6 512 6d^raftv\ 
[0 0 0 7] *38WfcJ:9, h^^^ae^tt, ffi 

*4iBttB-lwa«)ft«^tiy y ^««Bte*B£fcWA 

£ftS 0 r<0@W^fc^t-> 

»tt»*»*l*^ ftSB^n^y ^— halite 

So 

[0 0 0 8] B«S*lTV^S»*lft*.^<^^-tt* ^ 

irtoBttB-aeia^fifiae^fli^^ h^?^^»e 

^«r*Ar»wilcJ:0, ^^^^^©^fcEa 

So 

[0 0 0 91 DE 4 
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4 0 6 5 1 2M«3*VC^8»W&*'***-fc 

«HJi*nS. W'U de 44 06 5 1 2lc 

iamhr^z®.^^* 

*as*i**«**n7P ya^tf-'f 

mwPft < 1 t> l • 5 k b ©ffittSr^" U ^roflUfifctt 

[0 0 11] *©DNAIi, a#©«WBttK^-fv*fc 

±©3i*yyt^-eJ:v\ K*-f >©8tfifcttSIS#a s v 

$ jfe < r ttft b * v 5 v ^ W3B^^#4-c * * < t 
ttftbfcv*. mm&U»#c K*-f :✓©-***>**& 

[0 0 12] ff*U^«»K*J^-C» 1. 5 

tr. 

[0 0 13] ^^*-fc£*:fc8«IRieWtt, *H 

fc*fc>it<-Ctt;tt&fcv\ co*4<ttl. 5k b© 
DNAB^JIi, Cji*fcltCs-l'>'ho^S*5S« 

(homologous flanking region) *>fe^t3teU"CV> 

-cb, fc$^tt*©+* :! FSfl***''"Cv*-C'feJ:v\ ftMB 
teldSES * ftfc«<**e*©«HEJO~©'** * -© 
»***.»«?■©*»«. rtStt(end 
ogenous)^^-?— (DWiWTKbZo t> U 



KB/NxS. 

[0014] ^ffi^o^y y-f-'f h^vBte-s&R 

£ 3 _ K -j- 5 ^|g^ ic&o -Cgtt * tt 5 mfr&x&fc* 

©*«», 3SttB-i»iaos«vas^o3' ©§&&# 

a-r8#fcfco-CA<*nfe*VtV6. 0tf*-tf. Sambrook 
et al. , 'Molecular Cloning, A Laboratory Manual*, 
2nd edition 1989, Cold Spring Harbour Laboratory, 
Cold Spring Harbour, USA *3«fctfHarlow and Lane, 
Antibodies, A Laboratory Manual*, 1988. Cold Sprin 
g Harbour Laboratory, Cold Spring Harbour, USA£# 

[0 0 15] $&SE**n7Pi'«r*S1 _ 3BlMB©l'«Htt 
igen-presenting cells) Hi 

X, DE 44 06 5 1 2©^^-^^^ 
[0 0 16] »J©#4U^«KK*vt, 

-n z<omi\*. tt^oa^iifcwttii©^-^*** 31 

*3^r, ^^©^y^a^^-KL-cv^ri: 
H x^yv^io^it^eE-rs^e)^ -frit, 

<ttC H1 3i*3/J'-C**. i©*»««*KJ:9, Fa 
bffcliF (ab) 2 7?^Xb©WBttt*i-** 

a^ft««©»aft^r«Ki-* 1 a«©am©^-c©^ 
*y^*-ttf. c©^t-*3v>-c, (a) , 

(b) , (c) . fci^ (d) 5" -3' 0>Xmc 

r©m#-esafi$tv-cv^5o 

[0017] ^^©m^^^^-^B'Jw^t-v^ 
1. 9kbtfcU2. ok b©SS*l$o 0 
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n*, mm*. *»«k*jh-8^*-o^o 

|B©fl£*ft* (Sambrookfe) A» *SEflf#Kfco 
fltt, KpBR3 2 2<DW«3.c£s'b-e<kS. 

[0018] jEft8«W!:*iv>x, ■£*&«©***' 

(t, t b<7>f ySKisotype) ©C**^^tia^* > * 

siwc**. aoWKSv^t, tfiia^® (b) ©d 

[0 0 19] *3§MW<^^-©JE*5»*bv^ffi«t 
*JV^-C, DNAETfltt, 

tt» V*fc»Cffi*Sr^^ = - K"f 5 SB? 1 !© D N 

[0 0 2 0] #3P3©^*-©&J©1§&l-fe >, ' > " c ^ 
t ho? y«:3iV3- Ki-SDNABMfcB 

- KtiDNAKtt;. JlttSflMMMI©**'**'*** 

[0 0 2 1] #3g$©^ ?-©£&*#* Lv '®^ 
14, IgM, IgGl, IgG2a, IgG2b > Ig 
G4, IgA, IgD*fcl*I«Eft*OCWl'* 

14, IgG4-fyIfe I > 3 -^5* 5 , IgG2a£ 

fctti g G2b>ryasr3i>:= , -K^*'' >c *^ f '* r ^ 

tf. ititSlt, -rC^/AH:, IgG2aXtfI 
g °G2bjmit*>=-V1rZ>iK IgG4^yM£ 

[0022] fcfcH^jaWi*^* 

!Hiii-5^#(-t^'C*n^^" cv ^ (Sambrook 



[0 0 2 3] ftg^P^D ViiiWfiOH?^ 71 ^ 

neguzzo et al. , Mol. Cell Biol. 6 (1986), 703-706 
t Biorad -&m^ser'©IMifcB*3iV*'' N *. ^9 
(ATCC TIB 18)Oi9l 
4h7^7i^Vayro*#tt, Mocikat et 

al., Gene 136(1993), 349-353tHiE*£*VC^5, ft 

^fc»M»ilMII©»fc»* * 5 Kfctt 9 a* 4 

t*S*>, ±ESambrook et al. JClB«$ixXV'' 

[0024] *»91©3W&©&* LV*M*K*il' v ^ h 

troporationh A*IBHt»(cBlci«M co-precip 

itationh J^i'ay (lipofectionh DEAE 

fffeft*. ^^b©^ffi©^ttt> flaw>a** , s»ft< 

«ai-sa#»C&o-C*iMi-t^6. #3§W©;frife© 

>Hfc, G4 18*fcttt^oW^**trtf»K:j3V^ 

■C, S«d5?ft>n5~JElS"©m'^^^®®^ Jt *^ _ 

^^©•www*^*** ±le 

Sambrook et al. Sr#M*^fc»'" , o 
[0 0 2 5] #3693©#*©9J©#* LV^«K*5V> 
t, DNAiS?"J}±> V X , Y 2 a- V zb . Y 3 * T 4 ' 

■i-8. IWB«« (c) ODNAE5)ft» 

ICfllSDNAEJaoW^fii. IL-2, I 
L-4, IL-7, IL-12, IL-13, GM-C 

[0026] *36ww<^^-tt. t»jxf4\ ±iai-J;f 
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(ft^p Jf^Kvector construct) Srl^MSte B 

tmBm&K t o x ^tt b - jMtt&gwfti t -r s - 1 

[0 0 2 7] fct, »#^ffiA-f S«ffc»^**.»Jia 

(d) ^c|B^^t^rv^s»KiW!a^c^ov^r^'srffi^^ 
[0028] ♦xwicioawtsixs^^-tt, 

[0 0 2 9] M^p^J^-W y«-a«a« 

[0 0 3 0] KT, LT^JS Lfc»S 

[00 3 1] 

*X5GM-CSFae**. Ps t Ifci9pSP7 

2 (H3#^> o^ic^n-^v^i-^o ae^s* 

(WtEcoRVtXma I lCj:999Bt9> Hit** 

^%JpSP7 2 (AEV) -GMCSF (A L) fcfflU 
^^-pSVgpt-huvl-A5 (Kard 
inal etal. ( Eur. J. Immunol. 25, 792-797, 1995) <D 
Sal iMBHVffri, t M gGl-C H 3^^r 

yy<DiAJ^3' -cfe^o GM-csFlfiftt, 

Sal na9pSP72 (AEV) -GMCSF (A 

L) ^bfflWSix, IMfcStifcpSVgp t-huri 



[00 32] jte^te^ 

GM-C S FtJ*Oj|ft«(li^^ EcoRII 

fc»BamHi^j:orjij|»{issn, ^x^B*ffl!&yv 
/<JWM&*mpc i loficeastb*. ^^xy- 

/vK(C<fc*9 g p tae^O^atCglL-C, 5SLtb7 

tt«rft«*jSfe-eia*a**i*:^o-^ (Hi#JB) #e 
l I s AlcfcOHSESfiSo 

[0 0 3 3] tWH» 

PC 1 1 SrffllvrftfWfc LT^SftSo w^MSSJtB 
ALB/c^#*a»b#e>*W IgG2bMU 1 

o 3 fflottnfrHI»lii«(!:»Sfl2 o PWrt^-ct-Si^ 

ALB/c^^^OftffiiS^ttffli" So rog^cofc 
5X10 6 «Ofl*IIBR*S^fc*WiS***lW 
3a^^raPS-CJKE^S^1"So *»oSEA«7BB 

fc3*JR»05»«»lB*^fc«>*t^ (EI2COCP) , ft 

p) o «rai&^*^J:9«fia^«^+fcGM-c 

SFlgf^^^t h I g G 1 - CflB*Kit*WA 
Sttfc, +4fc%*B««*r*a+5MPCl llPAIc 

[0 0 3 4] §E*<0#8sfc*3l'^ P ^ffi^^JftB 

[0 0 3 5] *»^**.^^-^J:o-c. f&«BB»* 
t?o«plBf±, *B^> fflBS*t*«rtBtt**>S. 5b^, 
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(%) (DHfl&Sr^fB^fcSo 

[113] ^^-pSP72 (Dffll&RiRt&ia (Promega, 
Medison, U.S.A.) "CfcSo 
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J H 4 )( thlgGl 
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fc M gG 1 



gm-csp gpt J H * I f G 



[0 2] 




tit 



0 20 40 W M 



100 



[0 3] 



Xmnl 1807 




-7- 



(51) Int. CL 6 «S1JE# 
C 1 2 N 5/10 
C12P 21/02 
G 0 1 N 33/53 
33/574 

//(C12N 15/09 
C12R 1:91) 
(C 1 2 P 21/02 
C12R 1:91) 



F I 

C 1 2 P 21/02 
G 0 1 N 33/53 

33/574 
C 1 2 N 5/00 



